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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection 
type liquid crystal display device having excellent 
reliability in which cracks in a first electrode layer 
caused by embedding of terminals of a driving 
element are prevented, the driving element and the 
first electrode layer can be surely connected, and 
peeling between an org. film and a substrate can be 
prevented. 

SOLUTION: The reflection type liquid crystal display 
device has a liquid crystal layer 2 sealed in the space 
surrounded by a pair of substrates and a sealing 
material 3 interposed between the pair of substrates. 
On the surface of one substrate facing the other 
substrate, an org. film 41 having many recesses and 
projections, a metal reflection film 51, an overcoat 
film 61, first electrode layers 91a, 91c are 
successively formed. The org. film 41 and the metal 
reflection layer 51 are formed in the area excluding at 
least a region 7 where a driving element is to be 
mounted. 
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CLAIMS 



[Claim(s)] 

[Claim l] A liquid crystal layer is 
enclosed in the space surrounded by the 
sealant pinched between the substrate of 
a couple, and the substrate of the 
aforementioned couple, and among the 
substrates of the aforementioned couple 
in the substrate of another side of one 
substrate, and the field which counters It 
is the reflected type liquid crystal display 
which the organic film which has much 
irregxilarity, a metallic reflection film, an 
overcoat fihn, and an electrode layer are 
prepared in order, and is characterized by 
forming the aforementioned organic film 
and the aforementioned 
metallic-reflection film except for the 
element moimting field for a drive at 
least. 

[Claim 2] The aforementioned overcoat 
film is a reflected type liquid crystal 
display according to claim 1 characterized 
by being formed except for the element 
mounting field for a drive. 
[Claim 3] It is the reflected type hquid 
crystal display according to claim 1 or 2 
characterized by having formed the 
aforementioned organic film and the 
aforementioned metallic-reflection film 
except for the periphery section of 
aforementioned one substrate, and 
forming the aforementioned overcoat film 
so that the end face of the aforementioned 



organic film may be worn. 
[Claim 4] The aforementioned electrode 
layer of the aforementioned element 
mounting field for a drive is a reflected 
type liquid crystal display according to 
claim 1 to 3 with which it connects with 
the element for a drive electrically 
through the anisotropy electric 
conduction film which has a conductive 
filler, and thickness of the 
aforementioned overcoat film is 
characterized by being 2/3 or less [ of the 
particle size of the aforementioned 
conductive fiUer ] . 
[Claim 5] After forming at least the 
organic film and metallic-reflection film 
which have much irregularity except for 
the element mounting field for a drive on 
the surface of a substrate, The 
manufacture method of the reflected type 
liquid crystal display which carries out 
the laminating of an overcoat film and 
the electrode layer to order, and is 
characterized by making a sealant pinch 
between this substrate and other 
substrates, forming the space surrounded 
by the aforementioned substrate, other 
substrates, and the sealant, enclosing 
liquid crystal and forming a liquid crystal 
layer in the aforementioned space. 
[Claim 6] The manufacture method of the 
reflected type hquid crystal display 
according to claim 5 characterized by 
forming the aforementioned overcoat film 
except for the element mounting field for 
a drive at least. 
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[Claim 7] The manxifacture method of the 
reflected type hquid crystal display 
according to claim 5 or 6 characterized by 
forming the aforementioned organic film 
and the aforementioned 
metallic-reflection film except for the 
periphery section of the aforementioned 
substrate, and forming the 
aforementioned overcoat film so that the 
end face of the aforementioned organic 
film may be worn. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] Especially this invention relates 
to the reflected type liquid crystal display 
excellent in rehability, and its 
manufacture method about a reflected 
type liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent 
years, as displays, such as a handicap 
type computer, that power consumption is 
small and since it can do thinly, the 
reflected type hquid crystal display is 
used widely. The thing of the external 
type which arranged the reflecting plate 
in the outside of the substrate of a couple 
established in both sides of a liquid 
crystal layer as a reflected type hquid 
crystal display is known. However, in the 
reflected type hquid crystal display of an 
external t5^e, since the light which 



carried out incidence into the reflected 
type liquid crystal display is reflected by 
the reflective film of a reflecting plate 
after it passes two substrates, the Ming 
display will become dark. In order to 
mitigate this problem, the reflective film 
with which the front face was made into 
the mirror -plane state between the 
substrates of a couple is arranged, and 
there is a reflected type liquid crystal 
display of the built-in type which made 
only one sheet the substrate which passes 
light. However, in such a reflected tjrpe 
liquid crystal display, since the 
deployment of light was difficult, there 
was un- arranging [ which it is called a 
low in contrast ] . 

[0003] In order to solve this un- arranging, 
there is a reflected type liquid crystal 
display of the built-in type which formed 
unevenly the metallic -reflection film 
made to reflect light as shown in drawing 
13 . In drawing 13 , sign la shows the 1st 
substrate and sign lb shows the 2nd 
substrate. 2nd electrode layer 9b and 2nd 
orientation film 4b are formed in 1st 
substrate la of the aforementioned 2nd 
substrate lb, and the front face of the 
side which counters in order, and the 
laminating of the phase contrast board 5 
and the polarizing plate 6 is carried out to 
order on the surface of the opposite side. 
On the other hand, the laminating of 2nd 
substrate lb of 1st substrate la, the 
organic film 44 which prepared much 
irregularity in the fi-ont face of the side 



2 



JP2000-214455A 



which counters, the metallic reflection 
film 54, the overcoat film 64, 1st electrode 
layer 94a, and the 1st orientation film 4a 
is carried out to order. The 
aforementioned overcoat layer 64 is 
formed in order to insulate the 
aforementioned metallic -reflection film 
54 and the aforementioned electrode 
layer 94a while carrying out flattening of 
the unevenness on the aforementioned 
metallic-reflection film 54. It substrate 
[ 1st ] la Reaches and the liquid crystal 
layer 2 is enclosed in the space 
surrounded by 2nd substrate lb and the 
sealant 3 pinched by these for which 
above-mentioned each class was prepared 
in both sides. 

[0004] Drawing 14 is the plan which 
omitted the publication of each class 
prepared in both sides of the 2nd 
substrate of the reflected type liquid 
crystal display shown in drawing 13 , and 
the 2nd substrate, a liquid crystal layer, a 
sealant, and the 1st orientation film. In 
drawing 13 and drawing 14 , a sign 7 
shows the element movmting field for a 
drive, and the sign 8 shows the viewing 
area. In the element mounting field 7 for 
a drive here, it is the thing of the field 
where the element for a drive is mounted, 
and a viewing area is a field used for the 
display of a liquid crystal display. As 
shown in drawing 13 and drawing 14 , on 
the aforementioned overcoat film 64 of 
the element mounting field 7 for a drive, 
the element 16 for a drive is mounted 



through the anisotropy electric 
conduction film Gt is written as "ACF" 
below.) which has conductive fiUer 10a. 
The above ACF 10 has conductive filler 
10a, and conductivity is acquired by 
carrying out heating pressurization. 1st 
electrode layer 94a of the element 
mounting field 7 for a drive continuously 
formed from the viewing area 8 is 
electrically connected with terminal 11a 
of the unilateral of the element 16 for a 
drive through ACF 10. Moreover, terminal 
lib of a side besides the element 16 for a 
drive is connected with 1st electrode 
layer 94c through ACFIO. 
[0005] In such a reflected type liquid 
crystal display, in order to carry out the 
laminating of the organic film 44, the 
metallic -reflection film 54, and the 
overcoat fihn 64 to the front face of 1st 
substrate la, as shown in drawing 15 , 
photopolymer liquid is applied on 1st 
substrate la which consists of 
transparent glass etc., this photopolymer 
liquid is prebaked, and it is first, referred 
to as photopolymer layer 44a. Next, force 
on photopolymer layer 44a on 1st 
substrate la **** of imprinted type 14 
which has flat part 14a in a periphery 
fixed time, and the heights of imprinted 
type 14 are imprinted on the front face of 
photopolymer layer 44a of a viewing area 
8 shown in drawing 15 . As shown in 
drawing 16 , after forming many crevices, 
the beams of light 20, such as ultraviolet 
rays (g, h, i line), are irradiated from the 
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rear -face side (under illustration) of the 
1st substrate at the whole, and 
photopolymer layer 44b in which much 
irregularity was formed is stiffened. Then, 
imprinted type 14 is removed from 
photopolymer layer 44b, a postbake is 
performed, and it considers as the organic 
film 44 shown in drawing 17 . Then, the 
vacuum evaporationo of aluminum, the 
silver, etc. is turned to the viewing area 8 
of the aforementioned organic film 44 up, 
and as shown in drawing 18 , the 
metallic-reflection film 54 is formed. 
Then, it is carried out by the method of 
forming the overcoat film 64 shown in 
drawing 19 by thermosetting acrylic resin 
etc. 
[0006] 

[Problem(s) to be Solved by the 
Invention] In such a reflected type hquid 
crystal display, as shown in drawing 13 , 
the organic film 44, the overcoat film 64, 
ACFIO, and the 1st electrode layer 94a 
and 94c are formed between the element 
16 for a drive, and 1st substrate la. Since 
the quality of the material is the organic 
substance, the aforementioned organic 
film 44 is very soft. For this reason, when 
connecting electrically the element 16 for 
a drive, and the 1st electrode layer 94a 
and 94c by carrying out heating 
pressurization of ACFIO, it lib Robbed 
and there were terminal 11a of the 
element 16 for a drive and a possibility of 
making the 1st electrode layers 94a and 
94c generating a crack. Furthermore, 



there was a possibility of disconnecting 
the 1st electrode layers 94a and 94c, by 
the aforementioned crack. Moreover, the 
aforementioned organic film 44 currently 
formed of the photopolymer having 
un- arranged [ that adhesion with 1st 
substrate la currently formed with glass 
is bad ]. Especially in the portion which is 
exposed to the end face of a reflected type 
liquid crystal display, and touches the 
open air, in order that the 
aforementioned organic film 44 might 
absorb moisture, it was much more easy 
to exfohate and had become a problem. 
[0007] Therefore, this invention makes it 
the technical problem to offer the 
reflected type hquid crystal display 
excellent in rehability which solves the 
above problems, and is generated when 
the terminal of the element for (l) drive 
caves in and which can prevent ablation 
with the (2) aforementioned organic film 
and substrate which can prevent the 
crack of the 1st electrode layer and can 
flow through the element for a drive, and 
the 1st electrode layer certainly. 
Moreover, it is making to offer the 
manufactxire method of the 
aforementioned reflected type hquid 
crystal display into the technical problem. 
[0008] 

[Means for Solving the Problem] In order 
to solve the above-mentioned technical 
problem, the reflected type liquid crystal 
display of this invention A liquid crystal 
layer is enclosed in the space surrounded 
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by the sealant pinched between the 
substrate of a couple, and the substrate of 
the aforementioned couple, and among 
the substrates of the aforementioned 
couple in the substrate of another side of 
one substrate, and the field which 
counters The organic film which has 
much irregularity, a metallic -reflection 
film, an overcoat film, and an electrode 
layer are prepared in order, and the 
aforementioned organic film and the 
aforementioned metallic-reflection film 
are characterized by being formed except 
for the element mounting field for a drive 
at least. In this invention, as for "the 
element mounting field for a drive", the 
element for a drive says the thing of the 
field mounted. 

[0009] Since the organic film and the 
metallic -reflection film are formed except 
for the element mounting field for a drive 
at least, such a reflected type liquid 
crystal display can prevent the crack of 
the electrode layer which, there is no soft 
organic film used as the main causes by 
which the aforementioned element for a 
drive caves in between the element for a 
drive and a substrate, and is generated 
when the terminal of the element for a 
drive caves in. Therefore, let the element 
for a drive, and an electrode layer be the 
reflected type hquid crystal displays 
excellent in the reliability which can flow 
certainly. 

[0010] In the above-mentioned reflected 
type liquid crystal display, the 



aforementioned overcoat film may be 
formed except for the element mounting 
field for a drive at least. By considering 
as such a reflected type liquid crystal 
display, an electrode layer and a 
substrate become what touches directly, 
and it is much more hard to generate the 
crack of the electrode layer produced 
when the terminal of the element for a 
drive caves in. Moreover, since an 
electrode layer with sufficient adhesion 
with a substrate becomes what touches 
the aforementioned substrate directly in 
the element mounting field for a drive, 
ablation with the aforementioned organic 
film and a substrate can be prevented. 
[00 11] Moreover, in the above-mentioned 
reflected tj^e hquid crystal display, the 
aforementioned organic film and the 
aforementioned metallic-reflection film 
are formed except for the periphery 
section of aforementioned one substrate, 
and, as for the aforementioned overcoat 
film, it is desirable to be formed so that 
the end face of the aforementioned 
organic film may be worn. By considering 
as such a reflected type liquid crystal 
display, adhesion with a substrate can 
cover the bad aforementioned organic 
film with an overcoat film with sufficient 
adhesion with the aforementioned 
substrate, and can prevent ablation with 
the aforementioned organic film and a 
substrate. Furthermore, since an organic 
film is not exposed to the end face of a 
reflected type hquid crystal display, the 
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open air is not touched, the 
aforementioned organic fdm absorbs 
moisture, and there is no bird clapper 
that it is much more easy to exfoliate. For 
this reason, it can consider as a much 
more reUable reflected type hquid crystal 
display. 

[0012] In the above-mentioned reflected 
type liquid crystal display, it connects 
with the element for a drive electrically 
through the anisotropy electric 
conduction film which has a conductive 
filler, and, as for the aforementioned 
electrode layer of the aforementioned 
element mounting field for a drive, it is 
desirable for the thickness of the 
aforementioned overcoat film to be 2/3 or 
less [ of the particle size of the 
aforementioned conductive filler 1 . The 
reflected type liquid crystal display which 
can flow through the aforementioned 
element for a drive and an electrode layer 
certainly by considering as such a 
reflected type hquid crystal display 
though the terminal of the element for a 
drive caves in in case the element for a 
drive is mounted is obtained. 
[0013] In order to solve the 
above-mentioned technical problem, the 
manufacture method of the reflected type 
liquid crystal display of this invention 
After forming at least the organic film 
and metallic -reflection fihn which have 
much irregularity except for the element 
mounting field for a drive on the surface 
of a substrate, The laminating of an 



overcoat fihn and the electrode layer is 
carried out to order, and it is 
characterized by making a sealant pinch 
between this substrate and other 
substrates, forming the space surrounded 
by the aforementioned substrate, other 
substrates, and the sealant, enclosing 
liquid crystal and forming a liquid crystal 
layer in the aforementioned space, 
[0014] By such manufactiire method, 
since an organic film and a 
metallic-reflection film are formed except 
for the element mounting field for a drive 
at least, the reflected type liquid crystal 
display excellent in the above-mentioned 
reliability can be obtained. 
[0015] In the manufacture method of the 
above-mentioned reflected type liquid 
crystal display, you may form the 
aforementioned overcoat film except for 
the element mounting field for a drive at 
least. Moreover, it is desirable to form the 
aforementioned organic film and the 
aforementioned metallic-reflection film 
except for the periphery section of the 
aforementioned substrate, and to form 
the aforementioned overcoat film so that 
the end face of the aforementioned 
organic fdm may be worn. 
[0016] 

[Embodiments of the Invention] 
Hereafter, this invention is explained in 
detail with reference to a drawing. 
[Gestalt of the 1st operation] drawing 1 is 
drawing having shown an example of the 
reflected type hquid crystal display of 
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this invention. In drawing 1 , sign la 
shows the 1st substrate and sign lb 
shows the 2nd substrate. 2nd electrode 
layer 9b and 2nd orientation film 4b are 
formed in 1st substrate la of the 
aforementioned 2nd substrate lb, and the 
front face of the side which counters in 
order, and the laminating of the phase 
contrast board 5 and polarizing plate 6 
which consist of polycarbonate resin, a 
poly ary late resin, etc. is carried out to 
order on the surface of the opposite side. 
On the other hand, the laminating of 2nd 
substrate lb of 1st substrate la, the 
organic film 41 which prepared much 
irregularity in the front face of the side 
which counters, the metallic -reflection 
film 51, the overcoat film 61, 1st electrode 
layer 91a, and the 1st orientation film 4a 
is carried out to order. It substrate [ 1st ] 
la Reaches and the liquid crystal layer 2 
is enclosed in the space surrounded by 
2nd substrate lb and the sealant 3 
pinched by these for which 
above-mentioned each class was prepared 
in both sides. 

[0017] Drawing 2 is the plan which 
omitted the pubhcation of each class 
prepared in both sides of the 2nd 
substrate of the reflected type liquid 
crystal display shown in drawing 1 , and 
the 2nd substrate, a liquid crystal layer, a 
sealant, and the 1st orientation film. As 
shown in drawing 1 and drawing 2 , on 
the aforementioned overcoat film 61 of 
the element mounting field 7 for a drive, 



the element 12 for a drive is mounted 
through ACFIO. 1st electrode layer 91a of 
the element mounting field 7 for a drive 
continuously formed from the viewing 
area 8 is electrically connected with 
terminal 11a of the unilateral of the 
element 12 for a drive through ACFIO. 
Furthermore, terminal lib of a side 
besides the element 16 for a drive is 
connected with 1st electrode layer 91c 
through ACFIO. ACFIO has conductive 
filler 10a, and conductivity is acquired by 
carrying out heating pressurization. As 
for the particle size of conductive filler 
10a used for ACFIO, it is desirable to be 
referred to as about 4-6 micrometers. 
[0018] As 1st substrate la and 2nd 
substrate lb, a glass plate with the 
transparent thickness of about 0.7mm etc. 
is used, the [ the 1st electrode layers 91a 
and 91c and ] ■- 2 electrode layer 9b is 
formed by ITO (indium stannic- acid 
ghost) etc. Above ITO is the quality of the 
material excellent in adhesion with the 
quality of the material which forms 1st 
substrate la. Moreover, what carried out 
rubbing processing of the poly membrane 
which orientation [ 1st ] film 4a Reached 
and was formed of polyimide resin etc. as 
2nd orientation film 4b is used; 
[0019] The aforementioned organic film 
41 and the aforementioned 
metallic -reflection film 51 are formed 
except for the periphery section 13 of the 
element moimting field 7 for a drive, and 
the aforementioned 1st substrate la, as 
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shown in drawing 1 and drawing 2 . As 
the quality of the material of the 
aforementioned organic film 41, 
photopolymers, such, as an acrylic resist, 
a polystyrene system resist, an azide 
rubber system resist, and an imido ** 
resist, etc. are used, and, specifically, 
CFPR017S (tradename : TOKYO OHKA 
KOGYO CO., LTD. make) etc. are used 
suitably. The aforementioned 
metallic-reflection film 51 is formed with 
metals, such as aluminum and silver. 
[0020] The aforementioned overcoat film 
61 is formed all over 1st substrate la, and 
it is made to have the end face of t±ie 
aforementioned organic film 41 and the 
aforementioned metallic -reflection film 
51 worn as shown in drawing 1 and 
drawing 2 . As for the thickness of the 
overcoat film 61, it is desirable to carry 
out to 2/3 or less [ of the particle size of 
conductive filler 10a ]. When the overcoat 
film 61 is made into the thickness 
exceeding two thirds of the particle size of 
conductive filler 10a, it faces mounting 
the element 12 for a drive, and it lib 
Robs and terminal 11a of the element 12 
for a drive and a possibility that it may 
become impossible to flow through the 
element 12 for a drive and the 1st 
electrode layer 91a and 91c arise. 
Thermosetting acryUc resin etc. is used 
preferably [ having excelled in adhesion 
with the quality of the material which 
forms 1st substrate la ] by the quality of 
the material of the overcoat film 61. 



Specifically, JSS984 (tradename : product 
made from JSR) etc. is used suitably. 
[0021] Since the organic film 41 and the 
metallic-reflection film 51 are formed 
except for the element mounting field 7 
for a drive, such a reflected type liquid 
crystal display Between the 1st electrode 
layers 91a and 91c and 1st substrate la 
There is only no stiff overcoat film 61 as 
compared with the organic film 41. 
element 12 for a drive Since the soft 
organic film 41 used as the main causes 
of being devoted does not exist. The crack 
of the 1st electrode layers 91a and 91c to 
generate can be prevented terminal 11a 
of the element 12 for a drive, and by lib 
Robbing. Therefore, let the element 12 for 
a drive, and the 1st electrode layers 91a 
and 91c be the reflected type liquid 
crystal displays excellent in the 
reliability which can flow certainly. 
[0022] The organic film 41 and the 
metallic- reflection film 51 are formed 
except for the periphery section 13 of the 
aforementioned 1st substrate la. 
moreover, the aforementioned overcoat 
film 61 Since it is formed so that the end 
face of the aforementioned organic film 
41 and the metallic -reflection film 51 may 
be worn, adhesion with 1st substrate la 
can cover the bad organic film 41 with the 
overcoat film 61 with sufficient adhesion 
with 1st substrate la, and can prevent 
ablation with the aforementioned organic 
film 41 and 1st substrate la. 
Furthermore, the open air is not touched. 
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the aforementioned organic film 41 
absorbs moisture, and the organic film 41 
does not have a bird clapper that it is 
much more easy to exfoliate, in order not 
to expose to the end face of a reflected 
type hquid crystal display. For this 
reason, it can consider as a reliable 
reflected type hquid crystal display. 
[0023] The thickness of the overcoat film 
61 by furthermore, the thing to do to 2/3 
or less [ of the particle size of the 
aforementioned conductive filler 10a ] the 
time of mounting the element 12 for a 
drive - terminal 11a of the element 12 for 
a drive, though lib robbed There is little 
crack initiation of the 1st electrode layers 
94a and 94c, and it is hard to produce an 
open circuit of the 1st electrode layers 
94a and 94c by the aforementioned crack, 
and can flow through the element 12 for a 
drive, and the 1st electrode layers 91a 
and 91c certainly. 

[0024] It considers as the thickness which 
shows the overcoat film 61 in Table 1, the 
reflected type hquid crystal display 
shown in drawing 1 and drawing 2 is 
manufactured using ACFlO which has 
5-6-micrometer conductivity filler lOa, 
and the result which investigated the 
rate of crack initiation and open-circuit 
incidence rate of the 1st electrode layers 
94a and 94c is shown in Table 1 and 
drawing 20 . 
[0025] 
[Table l] 
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[0026] From Table 1 and drawing 20 , 
when thickness of the overcoat fihn 61 
was set to 4 micrometers or less which is 
2/3 or less [ of the particle size of 
conductive filler lOa ], the rate of crack 
initiation was very low, and the open 
circuit was not generated. 
[0027] Next, the manufacture method of 
the reflected type liquid crystal display 
shown in drawing 1 and drawing 2 is 
explained. First, as shown in drawing 3 , 
photopolymer liquid is applied by the 
applying methods, such as the spin coat 
method, screen printing, and a blasting 
method, on 1st substrate la. And 
prebaking which, heats the photopolymer 
liquid on 1st substrate la about 10 
seconds by the 80-100-degree C 
temperature requirement using heating 
apparatus, such as a heating furnace or a 
hot plate, is performed after an 
application end, and photopolymer layer 
41a is formed on 1st substrate la. 
However, since prebaking conditions 
change with kinds of photopolymer to be 
used, they are natural. [ of your 
processing in the temperature and time 
besides the above-mentioned range ] In 
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addition, as for the thickness of 
photopolymer layer 41a formed here, it is 
desirable to consider as the range of 2 5 
micrometers. 

[0028] Then, **** of imprinted type 14 
which has flat part 14a in a periphery is 
forced on photopolymer layer 41a on 1st 
substrate la fixed time, and the heights 
of **** 14a of imprinted type 14 are 
imprinted on the front face of 
photopolymer layer 41a of a viewing area 
8 shown in drawing 3 , and many crevices 
are formed as shown in drawing 4 . Die 
pressing is carried out, and, as for press 
** at the time, it is desirable to choose the 
value which suited the kind of 
photopolymer, for example, it is good to 
consider as the pressure which is about 
two 30 ■ 50 kg/cm. It is desirable to choose 
the value which suited the kind of 
photopolymer also about press time, for 
example, it considers as time to be 30 
seconds - about 10 minutes. 
[0029] Imprinted type 14 shown in 
drawing 8 (D) used here For example, 
plate-like brass with the flat front face 
shown in drawing 8 (A), stainless steel, 
Press by the diamond indenter 70 of the 
spherical- surface configuration to which 
a nose of cam has the predetermined path 
R in the front face of the portion which 
forms the viewing area 8 of the matrix 
base material 71 which consists of tool 
steel etc., and crevice 72a of a large 
number from which the depth and an 
array pitch differ is formed. Consider as 



the matrix 72 for reflector formation as 
shown in drawing 8 (B), and 
subsequently to drawing 8 (C), contain 
and arrange a matrix 72 in the 
enclosed- tj^e container 73, and the resin 
material 74, such as silicone, is slushed 
into a container 73 so that it may be 
shown. It is made to leave and harden in 
ordinary temperature, the shape of 
toothing contrary to crevice 72a of a large 
number which make **** of a matrix 72 
is formed, this hardened resin product is 
picked out from a container 73, and it is 
obtained by excising an unnecessary 
portion. 

[0030] Next, the portion except the 
viewing area 8 is covered by the photo 
mask 15, including the element mounting 
field 7 for a drive, and the periphery 
section 13 of the aforementioned 1st 
substrate la, and in order to stiffen 
photopolymer layer 41b in which much 
irregularity was formed, as shown in 
drawing 4 , the beams of light 20, such as 
ultraviolet rays (g, h, i line), are 
irradiated from the rear face side (under 
illustration) of 1st substrate la. Although 
the beams of light 20, such as ultraviolet 
rays irradiated here, are enough if they 
are about two 50 - 100 mJ/cm intensity 
when the photopolymer of the 
above-mentioned kind is used, of course 
depending on the kind of photopolymer, 
you may irradiate by intensity other than 
this. And after stiffening photopolymer 
layer 41b in which much irregularity was 
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formed, a photo mask 15 is removed. 
Subsequently, remove imprinted type 14 
from photopolymer layer 41b, for example, 
negatives are developed about 1. minute 
using developers, such as N-A3K 
(tradename : TOKYO OHKA KOGYO 
CO., LTD. make). The same heating 
furnace as what performed the rinse 
about 1 minute with pure water, and was 
used by prebaking, The organic film 41 
shown in drawing 5 is obtained in 
photopolymer layer 41b in which much 
irregularity was formed using heating 
apparatus, such as a hot plate, by 
calcinating by performing the postbake 
heated about 30 minutes at the 
temperature of about 240 degrees C. 
[00311 Then, by the method of removing 
mask material etc., where the portion in 
which the organic film 41 on 1st 
substrate la is not formed is covered by 
mask material, after forming aluminum 
on the front face of the organic film 41 by 
EB vacuum evaporationo etc., as shown 
in drawing 6 , the reflective film 51 is 
formed in it along the crevice of the fi*ont 
face of the organic film 41. Then, by using 
a spin coat all over 1st substrate la, 
applying thermosetting acryhc resin etc. 
about 10 seconds by about 1000 rpm, 
heating this about 30 minutes and 
stiffening it at the temperature of about 
230 degrees C, as shown in drawing 7 , 
the overcoat film 61 is formed so that the 
upper surface of the reflective film 51 and 
the end face of the organic film 41 and the 



reflective film 51 may be worn. As for the 
thickness of the overcoat film 61, at this 
time, it is desirable to carry out to 2/3 or 
less [ of the particle size of conductive 
filler 10a used for the above ACF 10 ]. 
[0032] Furthermore, 1st electrode layer 
91a and 1st orientation film 4a are 
formed in the fi-ont face of 1st substrate 
la in which the organic film 41, the 
metallic- reflection film 51, and the 
overcoat film 61 were formed in order. 
Then, 2nd electrode layer 9b and 2nd 
orientation film 4b are formed in 1st 
electrode layer 91a of 2nd substrate lb, 
and the front face of the side which 
counters in order, and the phase contrast 
board 5 and a polarizing plate 6 are 
formed in them in order on the surface of 
an opposite side. In and the state where 
the aforementioned aforementioned 1st 
electrode layer 91a and 2nd electrode 
layer 9b side was made to counter A 
reflected type hquid crystal display is 
obtained by making the aforementioned 
1st substrate la and the aforementioned 
2nd substrate lb pinch a sealant 3, 
forming the space surrounded by the 
aforementioned 1st substrate la, the 
aforementioned 2nd substrate lb, and the 
sealant 3, enclosing liquid crystal and 
forming the liquid crystal layer 2 in the 
aforementioned space. 
[0033] In the reflected type hquid crystal 
display of this invention, although the 
overcoat film 61 may be formed all over 
1st substrate la as mentioned above, 
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except for the element mounting field 7 
for a drive, you may form the overcoat 
films 62 and 63 like the gestalt of the 2nd 
and operation of the 3rd of this invention 
shown in drawing 9 - drawing 12 . 
[0034] The organic film 42 and the 
metallic -reflection film 52 are formed 
except for the periphery section 13 of the 
element mounting field 7 for a drive, and 
the aforementioned 1st substrate la, and 
it is made for the overcoat film 62 to have 
the end face of the aforementioned 
organic film 41 and the aforementioned 
metallic-reflection film 51 worn like the 
reflected type liquid crystal display which 
is shown in [gestalt of the 2nd operation] 
drawing 9 , and drawing 10 and which is 
shown in drawing 1 and drawing 2 with 
the reflected type liquid crystal display of 
the gestalt of the 2nd operation In the 
reflected type hquid crystal display 
shown in drawing 9 and drawing 10 , 
since the overcoat film 62 is formed 
except for the element mounting field 7 
for a drive, it becomes what the 1st 
electrode layers 92a and 92c and 1st 
substrate la touch directly, and is much 
more hard to generate the crack of 
terminal 11a of the element 12 for a drive, 
and the 1st electrode layers 92a and 92c 
produced by lib Robbing, Moreover, since 
the 1st electrode layers 92a and 92c 
which consist of ITO with sufficient 
adhesion with 1st substrate la etc. 
become what touches 1st substrate la 
directly in the element mounting field 7 



for a drive, ablation with the 
aforementioned organic film 42 and 1st 
substrate la can be prevented. 
Furthermore, since the aforementioned 
overcoat fihn 62 is formed so that the end 
face of the aforementioned organic film 
42 and the metallic -reflection film 52 may 
be worn, it is much more hard to produce 
ablation with the aforementioned organic 
film 42 and 1st substrate la. 
[0035] In the reflected type liquid crystal 
display of the gestalt of the 3rd operation 
shown in [gestalt of the 3rd operation] 
drawing 11 , and drawing 12 , the organic 
film 43, the metallic- reflection film 53, 
and the overcoat film 63 are formed 
except for the periphery section 13 of the 
element mounting field 7 for a drive, and 
the aforementioned 1st substrate la, and 
the aforementioned organic film 43 is 
formed not only in the viewing area 8 but 
in the field between the aforementioned 
viewing area 8 and the aforementioned 
element mounting field 7 for a drive. Like 
the reflected type liquid crystal display 
shown in drawing 9 and drawing 10 , 
since the overcoat fihn 63 is formed 
except for the element mounting field 7 
for a drive, the reflected type liquid 
crystal display shown in drawing 11 and 
drawing 12 becomes what the element 12 
for a drive and 1st substrate la touch 
directly, and the crack of the 1st electrode 
layers 93a and 93c cannot generate it 
much more easily. Furthermore, since the 
1st electrode layers 93a and 93c with 
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sufficient adhesion with 1st substrate la 
become what touches 1st substrate la 
directly in the element mounting field 7 
for a drive, ablation with the 
aforementioned organic film 43 and 1st 
substrate la can be prevented. 
[0036] In the reflected type hquid crystal 
display of this invention, it is made to 
carry out by preparing a light filter in a 
reflected type Uquid crystal display color 
display of this liquid crystal display. 
[0037] 

[Effect of the Invention] As mentioned 
above, as explained in detail, since the 
organic film and the metallic -reflection 
film are formed except for the element 
mounting field for a drive at least, the 
reflected tj^e hquid crystal display of 
this invention does not have a soft 
organic film used as the main causes by 
which the aforementioned element for a 
drive caves in between the element for a 
drive, and a substrate, and can prevent 
the crack of the electrode layer generated 
when the terminal of the element for a 
drive caves in. 

[0038] Moreover, by forming an organic 
film and a metallic- reflection film except 
for the periphery section of a substrate, 
and forming the aforementioned overcoat 
film so that the end face of the 
aforementioned organic film and a 
metaUic reflection film may be worn, 
adhesion with the aforementioned 
substrate can cover a bad organic film 
with an overcoat film with sufficient 



adhesion with the aforementioned 
substrate, and can prevent ablation with 
the aforementioned organic film and a 
substrate, 

[0039] Furthermore, by making thickness 
of an overcoat fQm or less [ of the particle 
size of the conductive filler used for Above 
ACF ] into 2/3, though the terminal of the 
element for a drive caves in in .case the 
element for a drive is mounted, it can 
flow through the element for a drive, and 
an electrode layer certainly. 
[0040] Further again, an electrode layer 
and a substrate become what touches 
directly by forming an overcoat film 
except for the element mounting field for 
a drive at least, and it is much more hard 
to generate the crack of the electrode 
layer produced when the terminal of the ' 
element for a drive caves in. Moreover, 
since an electrode layer with sufficient 
adhesion with the aforementioned 
substrate becomes what touches the 
aforementioned substrate directly in the 
element mounting field for a drive, 
ablation with the aforementioned organic 
film and a substrate can be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the cross section having 
shown the gestalt of operation of the 1st 
of the reflected type liquid crystal display 
of this invention. 

[Drawing 2] It is the plan which omitted 
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the publication of each class prepared in 
both sides of the 2nd substrate of the 
reflected type liquid crystal display 
shown in drawing 1 , and the 2nd 
substrate, a liquid crystal layer, a sealant, 
and the 1st orientation film. 
iDrawing 3] It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 1 , 
and is drawing showing the situation 
which applied photopolymer liquid on the 
1st substrate. 

iDrawing 4l It is drawing showing the 
manufactiu-e process of the reflected type 
liquid crystal display shown in drawing 1 , 
and is drawing showing an imprinted 
type forcing situation and the irradiation 
situation of a beam of light. 
[Drawing 5l It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 1 , 
and is drawing showing the situation of 
the organic film after development. 
[Drawing 6l It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 1 , 
and is drawing showing the situation in 
which the metallic-reflection film was 
formed on the organic film. 
[Drawing 7] It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 1 , 
and is drawing showing the situation in 
which the overcoat film was formed. 
[Drawing 8l It is drawing showing an 
example of the manufacturing process 



which forms an imprinted type. 
[Drawing 9] It is the cross section having 
shown the gestalt of operation of the 2nd 
of the reflected type liquid crystal display 
of this invention. 

[Drawing lOl It is the plan which omitted 
the publication of each class prepared in 
both sides of the 2nd substrate of the 
reflected type liquid crystal display 
shown in drawing 9 , and the 2nd 
substrate, a liquid crystal layer, a sealant, 
and the 1st orientation fihn. 
[Drawing 11] It is the cross section 
having shown the gestalt of operation of 
the 3rd of the reflected type liquid crystal 
display of this invention. 
[Drawing 12] It is the plan which omitted 
the publication of each class prepared in 
both sides of the 2nd substrate of the 
reflected type liquid crystal display 
shown in drawing 11 , and the 2nd 
substrate, a liquid crystal layer, a sealant, 
and the 1st orientation film. 
[Drawing 13l It is drawing having shown 
an example of the conventional reflected 
type liquid crystal display. 
[Drawing 141 It is the plan which omitted 
the publication of each class prepared in 
both sides of the 2nd substrate of the 
reflected type liquid crystal display 
shown in drawing 13 , and the 2nd 
substrate, a liquid crystal layer, a sealant, 
and the 1st orientation fihn. 
[Drawing 151 It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 
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13 , and is drawing showing the situation 
which applied photxipolymer liquid on the 
1st substrate. 

[Drawing 16l It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 
13 , and is drawing showing an imprinted 
type forcing situation and the irradiation 
situation of a beam of light. 
[Drawing 17l It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 
13 , and is drawing showing the situation 
of the organic film after development. 
[Drawing 18] It is drawing showing the 
manufacture process of the reflected t5rpe 
liquid crystal display shown in drawing 
13 , and is drawing showing the situation 
in which the metallic -reflection film was 
formed on the organic film. 
[Drawing 19l It is drawing showing the 
manufacture process of the reflected type 
liquid crystal display shown in drawing 
13 , and is drawing showing the situation 
in which the overcoat film was formed. 
[Drawing 20] It is the graph which 
showed the thickness of an overcoat film, 
and the relation between the rate of crack 
initiation of an electrode layer, and an 
open -circuit incidence rate. 
[Description of Notations] 
la The 1st substrate 
lb The 2nd substrate 

2 Liquid Crystal Layer 

3 Sealant 

4a The 1st orientation film 



4b The 2nd orientation film 

5 Phase Contrast Board 

6 Polarizing Plate 

7 Element Mounting Field for Drive 
lOACF 

12 Element for Drive 

13 Periphery Section 
41, 42, 43 Organic film 

51, 52, 53 Metallic -reflection film 

61, 62, 63 Overcoat film 

91a, 92a, 93a, 91c, 92c, 93c The 1st 

electrode layer 
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